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The present invention relates to a distributee ccmr. ulef s ., c , Am anH , 
exclus-veiy. » a muinmedia a.str.ix.t8d cb,ect-based confe^nce system Particularly, but not 

The object-based approach to system oevpinnmenr c 'k 
Program the system ,n terms of sol !e ob ec " ^ ^T'" 9 ^s^"^ bas.c idea „ !o 
' cata. Ob,ects mtercommunicate by means Vme«aoe? a"" '? ^ meth ° 0S f °' °<*™9 on 

methods m th.s way ,s that the resulting system ,s re-at^.v ~ * n • 0van,a S» encapsulating sata and 
NewWave Man (produced and sold by Hew.en-Pack In 7" rl ' ma,n,a '° 3nd develop An e * am t"* „ 

Cass a message to ,t. one or more proce«e. wl( . be !n „ . management software w. S n es to 
an oo,ect ,s fully defned by ,ts oata and has no ** '** " Part °' ' n "' a """°" » 

ob,ec, has one or more processes associated LtnT-nrt * i ? ' " ,s sa '<* to be -inactive ' If an 
■5 processes ano data men ,t , s said t0 be - act|ve . ° na - efineo ' "y the state of that process or 

A distributed object based system i S one <n whi-h 
network and messages between objects of trw «/nem', a n hT!' w ° rksta " ons are '"terconnected over a 
may also be .ransm,ss,bie over the 'm«M\ n^"*™* mr ne,w °' k - 0b,ects ^mse.ves 
workstations or a central computer connected -o several t *ZV£ , ? ,nterconn ^ intelligent 

o server mach.nes w„h intelligent workstations .-onnect^ t o a n ' W ° rkStat ' 0nS > » interconnected 
The term "workstation" , s tended to be apph.ab.p to a.i rf . ?' 3 miXtl " e ° f these P°«*'U'es. 

'n a distnouted ob,ect based system there arl n-nl P°«'b"'t'8S. 
parts so as to enable more than one user ^ IT: S . P ' ,ll,n « Sha ' at3le semanti <= and presentation 

the context of a distributed conferencng system ' «Z*c2Z?T °' ^ ""^ F °' SXample - 
» ^e state of the object and a presentation par,' 0r deZHe lei! ? ^ 3 Sem3miC Part de,in ' nQ 
user and for enabling, the user ,o make input Se^Tl ' ! ! ^ ° b,eCt 10 be * » 

v.ew.ng the wh.teboara ob.ecr so that they can each ma/e conTr^ , 3CCeSS '° 3 presen,at '°" Part for 
people clustered around a real wh.teboard contritions ,n a manner simi.ar to a group of 

^~°^^^: t - semantic object parts stored on 

parts may De distributed around user machines on" a netZt TnZTT' A,,emi « ,v «'*- 5em ™ «*,«:« 

Accoramg t0 the p rese n t .nvem.on we prov.de an otel L Z T WOrks,atl0 ^- 
a network of workstations and means for transmmina ob^ DP ^ ^ "^"^ 

■nc.ud.ng a firs, ob,ec< type for storing data -7 r*™'™ <*aracter,«d by oD.ect? 
ob,ects of the second type reference an associated oliea T^TJT PreSem,n 9 *** » a user, wherem 
worK S ,at,on S t0 access data of the ob,ect of the "'uvce r ^ '° ^ 3 P ' ura,i,y of use ' s * 

the second type between works.at.cn thereby ,n c ea te a ^l 9 meanS ,ransm '» in 9 » of 
.type for each workstation receiving an ob,ect of the seco!^ Vi '° ** 388003,80 0b,eCt °' the ' irsf 

The present tnventron provides an effertive wav ni fln ,H , 
o W c, „, ne , , 0f „ pu/00S9 0 , • „ 0 ^ m -' »' « J-* «„ ,0 „ve ,cc MS „ a 
activity. U5 crK ' n 9 0f f '- r the purpose of part.cipat.ng , n a joint 

in the embodiment to be described the «vstem mrr 
type between workstat.ons. In that embodiment Uans'ZZ'Z*-,**! C ° PymQ 3 " ° b ' eCt of ,he second 
'or the associated ob,ect of the first type. lransm '«** ^..ects of the second type .nclude an ,den„fier 

The system accord.ng to the present invent.on may be m the term m » . . 
means enabling use rs of the workstations to part.opale n a U°T conferencng system composing 
the first type store meeting data and ob,ect^ ^ h^ Tsem nd Trl 9 °T °" Wh9 '« n ° b,eC,S 01 

-nvent.cn also prov.des a method of conven.no a m^„„o* Y ° °' presentin 9 meeting data. The 
ob,ect of the second type between 3 SyStem COmp "-9 transmitting an 

the firs, type for ea C h w 0 rksta„n rece.v.ng J ^J*"™ ,0 - ««*«d ob,ect of 

of oe;;r:rg ha r: grzr^ the - ~« - — 

conference system for facilitating oNstribu.ed meetings advantageously provides an .mproveo 

>^^Z^^»::;™™ - - - -served, by way o, e.amp, with 
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windows. 

A oossibie video network is shown m Figure 5 The video network is based on a central video switch 54 
connected using a star topology to client workstations C Video signals are modulated on to VHF earners 
anc transmitted over standarc analogue cabling 56. The video switcn 54 is a conventional cable television 
^ switch. Several sucn switches can be cascaced m a bar arrangement for large systems. 

For long distance video communications, a device 58 for :ornc<essing and decompressing viaeo 
signals fa "coaec"t may be used and the signals are transmitted using (SDN telephone lines. 

The architecture of ihe object-based system 10 will now be described. 

With reference to Figure 6. trie structure of one user's portion of the system is represented. The 
■ o functions of f .ne objects are as follows: 

a Venue object (V) is an electronic meeting glace allowing control over media channels and providing a 
location for storing shared objects. A user may have several Venue objects: 

a Phone Sootn object (PB) controls the creation of Venue objects and oversees the setting u p. 
maintenance and closing down of conferences. The P8 comprises a processor for handling incoming and 
•5 outgoing calls: 

a Connection Manager object (CM> controls driver components i0- ... D,j which handle media 
connections for the system 10: 

a Directory object (0) which provides a list of potential meeting participants. 

Object X represents another system object for performing a specific meeting-related function, eg. a 
20 whiteboard function. 

Figure 6 >s a conceotual representation of the System 10 and the arrows represent inter-object 
communication, in the embodiment being described, the system comprises client workstations C and 
servers S ana most of the objects referred to m Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 
2S The server objects handle the centralized and distribution • oriented aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In F»gure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth client object, 
and so on. 

10 In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard obiects. Phone Booth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
interface runs cn MS-DOS NewWave client workstations 

The chent workstations are each running an object-based system of the type described in European 
is Patent Application NG.339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-0 mentioned m attached Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
m objects can be copied. During a copy operation, the container of the ooiect to be copied sends a message 
to the OMF28 asking the OMF28 to copy the reievant object and identifying the container object which is to 
-n receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of its child objects. 

Mailing an object involves serialising the object, transmitting it to its destination and deserialising it. 
Serialising an object involves converting it to files, say DOS files, containing the data of the obiect and 
js information about its properties and its child objects. 

Server objects are not linked by parent-child links m the manner m which client objects are so linked. 
All client objects contain a reference to thetr associated server object. Figure 3 shows the form of aata item 
60 used to name objects. The data item 60 is an eight-byte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits is a machine identifier M I D comprising a 32 bit server IP address 
50 and a 32 bit machine IP address. For a server object the server IP address and the machine IP aadress will 
be the same whereas for a client object these will be afferent, if there <s only one domain per machine, the 
domain identifier O I. D is zero. The object identifier O I O comprises a 32 bit generation count and a 16 bit 
tag. The t6 bit tag umouely identifies the object within the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each object is uniquely-named m time. 
55 The generation count is simply the time in seconds. 

When a client object is closed (inactive) it appears as an icon on a user's screen. The user opens the 
object by clicking on the icon Opening a client object causes it to send a message to its associated server 
object informing the server object that the client obiect is now active i.e a Here Am I message. Until then. 
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Figure a shows v ,deo .'acuit.es for a ci.en, workstat.cn 
i-'gure 5 shows a video network structure- 
Figure 5 illustrates the m a ,n objects m the system 
F.gure 7 illustrates the functionally split nature n •«„ - 

F'gure 9 shows a typical Venue: «' U .iure. 

F.gure 10 shows a CoMed.an directory 

Figure; n - t* .Hustraie message sequence ; or c , S!(=m .„ 
Fiourpc i5 57 -~ * *~ ur -yStem operations- 

•v Tho 4,n r m dUr, " Q 3 tyC ' Cal U£ef 

.nven t)0 "n "7 ^eTesclbec. * s " ! °»«ao ^ect-basec conferencing system accord.no to the 

flelerrmg io F.gure |. a mu „ irne(J j a ^„ tfl0u ,- 3 f . ^ 

cresen, ,nven„ 0 n , s Seated at .0. The sy«t-m >o CO mn ? ^»'eren« system according !0 , he 

network I2 may be a w.de area n.^'wAN^T.crT ^ * C ° nneC,6a w 3 — " ^ 
'* ^etwor, (MAN). Cent workstat.pns C are connected o ea h 0 J. L^' ** 3 me,r ° D °" ,a ' 1 area 

Servers S commun.cate w„h each other o, open no «n° * S £aCh S ' ,e requ " es a server S 

onncp... cuent wo.kstat.ons C could commun ra* " ,1 v 1 Ce,We9n Pa " S °' se ' ve '* A "^ugh ,n 
and the^ore each Cent worKstat.cn C has o^Z^^Tr"- ^ C " ea * eS PfaC,ICal 
c,.en, work Sta t,ons t0 communica , e othe V r ° /1£ e f ; f U p 3 C s han - 1e ' 0 <=en to ,,s loca. server S to en ab , e 

M Referring to Figure 2. each server S compr,« e .- 

hardware u. such as an HP9000 300 HP-UX „ mDuter - up 
Company,; -'"P"ter ( HP , s a traae mark Q( 

operating system software 16. such as HP-UX software 
Remote Object Access Manager (ROAM) software ,8 tor m 
« workstations C connected to the server Sane other M™, *.™ "^n.cat.ons w„h cent 

COM software 20 prov.d.ng object management f^ s '^° ,k - 
server ob.ects 2i which are objects to 4 sh*,** l 
ooject parts mentioned ,n ,n e introduction " USe ' S and wh,ch correspond to the semant.c 

Each client workstation C comprises- 
<o hardware 22. such as an ISM-AT compatible PC 

operating system software 24. such as 00S software 

a7r e '7 mf W3fe 26 ' SUCh " MS Wir ' 30wS ^"catton, software- 
an object management facility (OMR 28 surh a < a Z l 

mar* of Hewiett-Packaro Company used for a ^Luccl"*' T™™ ° MF ' Newwave ' s a *«• 
* objects software 30. such as NewWave ob.eT, and oJ 

'or handling commumcat.on with objects on r ^" Z * C ^ ^« =» » "OAM 34 

Presentation object parts mennonedm the ,n,roduct,cn C ° b,eC,S 32 ^rrespend to the 

The user C f a client workstation C therefore has a 
ob.ects of the system and can cause objec s .c n* 7 ^ ' nterfa " w " h,n wh,ch <° ™n, 0u ,a, e 

S. ° b,ec ' s ,c °* «™«nr.«ted over the network , 2 via the associat ^ 

The system io provides multimedia fac.l.t.e« to u <*r. b« 
voice and or video commun.cat.on fac.lit.es as w~.ii as jata -LT^ Cl ' ent " crksta "° n C may have 

A poss.bie vo.ee ano data network structure 40 ZTo TT'™' 0 " f8C, "" es - 
and 3. a networked PC server 4 2 „ connecteTto^e loca^x T ^ °' ' W ° Si ' es A 
^uit-port telephone interface cards .such as the v BX S « ° 42 COnta,ns one or ™* 

PABX , s controlled by the PC server 42 and u«„ .1 by Na,ural Mi cosystems Inc.). The 

«• cmwM n> m. uu! PA9X m conven.en»» JT,^ " !"' S "" 9 S ' anaar0 M " 44 »»,cn 

* 9S 3 m0 a LAN w « ""09e ,me,conn«,,n g ,he LAN a 
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Button Appearance 


Meaning 


No button 

White, unhighhghted 
Black 

Red 


This person does not nave this meoia channel available. 

The media channel is available, but not cnosen for use. 

The media cnannei has been selected, tut is inactive because the person 

is not present m the Venue or the connection has not been completed yet. 

The media channel is oemg used. 



The lower portion of the Venue is taken up by the shared object area 73. This acts as a shared foiaer 
storing objects on the server ana making them accessible to all users of the Venue, inactive objects are 
represented by an icon such as icon 38 m Figure 10. Objects m the shared object area 78 may oe client 
objects e.g. Whiteboard client oojects. or may be standard NewWave objects, it ■« possible to move objects 
into and cut of the snared object area 73 of the Venue-client object. Moving a functionally-split ooiect such 
as a Whiteboard object into the shared object aiea 78 does not entail moving the Whiteboard-server object 
but just the Whiteboard-client object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
client object as one of its children. The Whiteboard-chem object is then serialised by the Venue-client 
object ano sent to the Venue-server object. The Venue-server object updates its other active Venue-client 
object with the news that a new Whiteboard obiect is available m the Venue and these Venue-client objects 
disclay the Whtteboard-ciient object icon in the.r shared object areas 73 accordingly The Wh.teboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
ooject by any of the users cf the Venue cause a copy of the Wh.teboard-ciient object to be serialised by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents of the Wmteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of me Whiteboard-client object remains on that machine for subsequent use. 

in contrast, if a NewWave object icon is moved into the shared object area 78 of a Venue-client object, 
this causes the NewWave obiect to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-client objects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
ooject by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
object and changes which a user makes are not reflected m the copies held on the other users' machines. 
This is a consequence of the non-functionally split nature of NewWave objects and is an implementations! 
feature rather than one which is important to the present invention. 

There is one Phone Boom server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
client obiects on client workstations and the Phone Booth server obiect manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client object the user is presented 
with a directory 90 of oossibie meeting participants as shown m Figure n. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a media selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out m the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears m the area 94 as shown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 ados that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by de-checkmg the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up will be implemented. The Convene option win be described later. 

There is also a Connection Manager obiect on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager object handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching reauests ourmg use. The Connection Manager obiect 
performs the following services: 

maintains a list of media resources available m the system 
- detects wnen resources fail 

• monitors resource channel availability (;e. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie using different media: 
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workstation B to tne Phone Booth server object PB-s. n the mutation <s accepted a Create Venue message 
(referenced 6) -s sent from the Phone Booth server obiec: PB-s to the Phone Booth client object PC-c 
which causes u to create a new Venue client obiect V-c on client workstation B .nvolv.ng sending a Here Is 
Parent message (referenced 7) to the new Venue • chem object V-c' to notify a of the identity of the Venue 
server object v-s. The new Venue client ooiect V-c' then sends a message (referenced 8) to the Venue 
server ooiect V-s requesting information about the contents of the Venue. The reply from the Venue server 
cbiect V-s is referenced 9 m Figure 13. 

Messages corresponding to those referenced 6-9 are sent between tne server S and client workstation 
A so as aiso to create a new Venue-client obiect v-c on that workstation and these messages are 
referenced 1 0- 1 3 m Figure 13. 

Finally, the Venue server object V-s sends a request neferenced Mi to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media onvers accordingly (dotted line referenced 15». 

The users of client workstations A and B can then communicate using the newly created Venue 
it is also possible to convene an existing Venue by seiect.ng the Convene option within the Venue 
Th.s initiates a sequence of events wh.cn will be described with reference to Figure t4. Again, a server 
machine S and two client workstations A and B are represented. 

The user selection of the Convene option ,s referenced i m Figure 14. Th.s causes the Venue client 
obiect v-c to send a Convene Request message (referenced 2) to the Venue server obiect V-s wh.ch 
notifies the Phone Booth server obiect P8-s of the convene request in a message referenced 3 wh.cn 
.dentif.es the .mended meeting participants. The Phone Booth server ooject PB-s sends a Ring me«age 
(referenced 4) to the Phone Booth client objects PB-c on the workstations of the intended meeting 
part.c.pants causing a c.alogue box to be displayed on these workstations inviting the users to partake in a 
meeting. When these users, accept or decline the invitation th,s causes a reply message (referenced 5) to 
be sent from each Phone booth client object P8-c' to the Phone Booth server object PB-s. 

The next step is tor the Phone Booth server obiect PB-s to instruct (message referenced 6i the Phone 
Booth client objects PB-c' to create new Venue client obiects V-c on mach.nes where a Venue client obiect 
hnkeo to the Venue server object V-s is not already stored. Such new Venue diem obiects V-c' then seno a 
message (referenced 8) to the Venue server obiect V-s requesting information about the contents of the 
Venue so that the appropriate .cons can be displayed m the shared area 78 of Figure 10 on the respective 
client workstations. The reply message containing' information aoout the contents of the Venue from the 
Venue server obiect V-s .s referenced 9 m Figure t3. 

The Venue server obiect V-s then sends a request (referenced iO) to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media drivers (not showni accordingly (dotted i.ne referenced in. The distributed meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
(F.gures u-17 of Apoendix A). On open.ng the new Venue-client obiect a Venue-server object also needs to 
be created. Figure 15 depicts the process. A server machine is indicated by S and a client workstation py 

C. 

The act of opening the new Venue-client obiect v-c causes .t to send a message (referenced t > to the 
Phone Booth client obiect PB-c which tnggers a message (referenced 2) to be sent from the Phone Bootn 
client object PB-c to the Phone Booth server obiect PB-s requesting creation of a new Venue server obiect 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
message (referenced 3». Next the new Venue-server obiect v-s sends a Here Is Parent message 
(referenced 4) to the Venue-client object V-c containing the 10 of the Venue-server object. The new Venue 
client obiect V-c then sends a message (referenced 5j to the Venue server object V-s requesting 
information about the contents of the Venue and there >s a corresponding reply (referenced 6) from the 
Venue server obiect. 

it is possible to add new meeting participants to an active Venue by selecting an Add New Member 
menu option. Th.s causes a directory of potential participants to be displayed as shown m Figure 1 1 to 
enable the selection of one or more further participants and associated media connections, information on 
these choices .s conveyed from the Venue client obiect to the Venue server object which updates the 
control panels of the relevant Venue client obiects. Chosen new meeting participants are not aware of any 
change until someone convenes a meeting 

When a user elects so close a Venue by selecting a CLOSE option this causes a message to be sent 
from the relevant Venue-client obiect to us Venue-server obiect informing the Venue-server object that the 
Venue-ciient obiect is deactivating. The Venue-server object then messages the Connection Manager obiect 
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^^.^^^SV-c^ - - - " - se,ec, S the 

P-^one Booth cent ob.ee. PB-c. On th^se "a^Ts 1°° ^ C " em W ° fkS — * - y . 

and • Connect-on Manager object CM. * S ' h6re ' S " 1 "' a,l V a Ph °"e Sooth server ob.ee, PB-s 
On selecting the Conven* nnr, rt « 

srr n ,o ,he phone £ wh,ch e -~ - — - 

8oo h ! 6nt ° d,eCt PB ' C 10 ,he Ph0 " e erver o^ 3 , r ' r9 ' erenCed 2> * Se "< *• Phone 

' r e : 0b|eC, '° Cr6ate 3 ^ se" er ob'ec' V 7 I' 6 " 6 ' maCh ' ne S caus '"9 •"• Phone 

The Phone Booth server ob.ee. PB-s then f a R no 1 9 * ^"^ St3rt messa 9 e "eLnced 3> 

^.ec. Pe-: on client worKstation 8 caus.ng a d albo.e L 4 » t0 ,he Ph ™e Booth ^n, 

nv-t.ng the user (0 !ake par, ,n the proposed meeS, r ,aMn °' die "< w«s ,,' B 



/ 
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To "open" an object, the user double clicks on :he relevant icon Referring t 0 Figure 17 Martin has 
ooened the Project Meeting Venue which .s shown m a *tnoow 1 74. The w.naow 174 has a menu bar 1 75 
/vn.ch has similar options to the menu bar 1 30 of the w.naow 1 26 except a Meeting ootion .nsteao of me 
Setting option. The window 174 displays a participants area 178. shewing only Martin, and a snared items 

5 area 1 80 wh.cn =s empty. Underneath a bit map 1 82 of Martin is a name bar 184 wh.ch includes a 
notification of oresence and three media control buttons 185-7 for Phone. Video and Data respectively Only 
the Oata button 1 87 is highlighted m this example, ie. blacked out m Figure 17 

On selecting the Meeting option from the menu oar 176 of the window 174. a CoMedian directory 
wmcow 190 aooears. Figure 18. The reference numerals for the CoMedian directory wh.ch were used m 

0 F-gure 1 1 will be retained here. Martin selects the name Richard Jenn.ngs from the list 92 of potential 
participants causing a picture of Richard to appear m me area 94 together with crosses m the video ana 
oata boxes m me area 96 to indicate Richard's media selections. This means that Richard will be contacted 
through the system for data shar.ng with both video and audio travelling over video connections. Martin then 
chcks on the Convene button in the options area 98 to add R.chard to the Venue which causes Richard's 

5 .mage to jo.n Martin's .mage m the Venue as shown at 192 m F.gure 19. Richard is marked as absent at 
)94 and a banner 1 96 .s displayed indicating that he has been invited Martin has selected both video and 
cata connections for himself .n order to match what was seiecteo for Richard. This causes the video and 
data outtons 186 and 187 to be h.ghlighted m a first colour to show that they are currently in use albeit only 
locally to Martin's own workstation. Richard's video and data med.a buttons 186a and 187a are highlighted 
■n a second colour to maicate that they have been requested Out are not yet m use. 

While waiting for Richard to join the Venue. Martin is moving tne Design Notes and Design Principles 
objects 170 and 1 72 into the shared .terns area 1 80 of the Venue by -licking on each object and dragging it 
to the area 18O. 

Mov.ng now to Richard's workstation, shown , n F.gure 20. the invitation to jo.n the Venue has reached 
his maenme and has caused a bell 200 to apoear at the bottom of his screen. The bell 200 is flashing and 
making a ringing sound to attract h.s attention. Richard clicks on the bell 200 and the result is shown m 
Figure 21. An .notation message box 202 .s brought up tailing Richard that he has been invited to a 
meeting and g.v.ng the name of the meeting and tne name of the person who convened the meeting. The 
invitation message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 
to accept the invitation to join the meeting. 

Referring to Figure 22 accepting the .notation causes a Venue client object automatically to be created 
and a window 204 to be opened for Richard. The chosen media connections have been set up so that 
Ricnard can now see and hear Martin and the objects that Martin has placed into the shared items area 180 
are available to h.m. Figure 23 shows that Martin can see the same Venue having the same contents on his 
workstation. Referr.ng to Figure 24. dur.ng the meeting. Martin has opened a w.ndow 206 on the Design 
Nctes whiteboard ebiect. Martin informs Richard of this so that Richard can also view the whiteboard object 
and then both Martin and Richard can scribble on the whiteboard and view each others input. When their 
^ meeting is finished both Martin and Richard close and save tne Venue. 

F.gure 25 shows the Venue object 168 saved m Richard's NewWave office. In Figure 26. Richard has 
just opened h.s NewWave office and is viewing the Venue 168 m a window 208. Martin .s not present 
(although he would be if. comodently. he had his Venue open at the same time as Richard. In that situation, 
the relevant media connections would automatically be set upi. Referring to Figure 27. Richard has selected 
the Meeting menu item using the cursor 210 so as to bring up the CoMedian directory 212 and he has 
selected Ed Dav.es .n the manner previously described. Ed Davies does not have video capability, instead 
he is selected by telephone. Ciick.ng on the Select button w.n cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring to Figure 28. Richard is about to inmate a Convene operation by selecting the Action item 
from the menu bar 2 14 of the window 208. and selecting the Convene option from the corresponding menu 
216. Smce Ed ooes not have video capabilities, me audio from his telephone would be mixed into the video 
feed mto Martin and Richard and their audio signals would be sent to Ed's telephone during their distributed 
meeting. 

Turning now to Figure 29. a new session is beginning on Richard Jenmng's workstation. A window 220 
contains Richard's NewWave Office. Richard has created an outgoing message represented by the .con 222 
called "Meeting Request" (using the "Create a New" option from the Action Menu - see Figures 14 to 17 of 
Aopendix A) in Figure 30. on opening the outgoing message 222 it is displayed m a window 224. Richard 
has completed the distribution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-ciient object represented by the *con 230 is created (again using 
the "Create a New" option). The Venue-client object 230 is cop.ed and oraggeo into the window 224 
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10 oisconrect the media connections -or tne Venue-n™, oo.ec. ^ < < 

co,ect sencs messages to all of as other Venue-ei,™ r»T , Jea <^ a ""g The Venue-server 

v «™ ob,ect so that these owX^Z^ !T °' ^ *~ - 
tne relevant meeting member is now absent. " ! e,r a PPearance rc .ncicate that 

5 Anotner way 0 I setting up a distributed meet.ng , s fn r a to rnn . 

fie oesired meeting participants. A Venue-cnen, 0 b,ect '« a ,ptoJ« e " S " nQ Venue -' :: 'e"f object to 

venue-Cent ob )ec . to other workstations creates Z 1 ^ ! ° 3 V ^e-server object. Copying a 
other -^stations because ,„ the copying p,^,, TZ'." V ^^ f <*»•« on "nose 

oo,ect .s preserved. 9 * We Veflue "- ;, ent object's reference to <ts Venue-server 

" There are different ways in wn.ch a Venue-rnent -biect n. . . 

so .nctuae the Venue-client object .n an eierY™ , 1, °' eCl t0 other "^stations. 0"e way , s 

-essage ,s created m ,he norm ml" e ™™ H ? ;!"?•• For °«.on. an e,ectron, c man 
coject .. induced ,n the message ustng a s.anda a^^ ' *'* Ma " and 2 Venue-clien, 

*. message, they pface the VenueUn^ *r^JT - » «* ^ 

meeting. At the relevant time, the meetinn partial -1 p,e P ara,,on f ° r the forthcoming 

-eetmg. On opening -he Venue-client ob £™ ^ ■ 32 ^^b, m e a "r e,r ,r Ue - C ' ient ° 6ieCtS «° C — ce < h * 
:ne Venue-cl.en. objects sena a Here Am I me«seoe t mlT addre " ' S au,omatl «»y updated and 

Another o P „on , S for the user w.sh.ng t0 ^ ^ fZZZ'"" Ve ^-«™ Object, 
object and to sena.ise the copy of the Venue-clien. .ZlT,, ^ [ ° C ° DV the relevant v ^e-ciient 
» s,cn as a network drive,. Th's file m^ T^ZZiT^ '°' *™ med ' u ™ 

oarticoants and oesenalised thereby providing eac 0 ", V WOfkstat '°^ of the intended meeting 
object and thereby means lor accessing th* V*IZ1 I * par " c "> a ™ «ith a copy of the Venue-clien, 
distributed meeting. 9 a-ooated Venue-server objects in order to take par. ,n the 

A new Whiteboard-Client obiert ran aic^ • 

» 0««ce. On opening the Whiteboa'rd-c.ient object a Tj^Z^J^l * ^ m 

~ - " - ~ — - — a New - , PtI0n 

^orTno^^^^ -nsm, tt ed ,n an e.ectron.c ma,, 

reference to the relevant Whiteboard Terte ot ea o i ° T' ^ advan,aoe of crea ""9 a 
» - ootamed s.nce each copy o, the Wh.tebpara " ^ S^T„, ihe ; :0P ' e<1 Whi,eooaf(3 - cii ^ ob^» 
object (as described w„h reference to Figure 8). re erSnC8 t0 the Wh "«oard server 

Also as previously described, a Wh.teboara-client -.b.Pr, 
venue object by a user causing CO pi es 0 f * ^l^ t ^. \ m °™' Shared ,,ems area a 

users of the venue object thereby gig access Z LT.T ^ ''° be made availab,e to "° othw 

An exemclary user sessj Zi ZZ le ° e ?^T^" T~ *"* " ^ " 
Hypothetical users Martm. Richi and Ed aes ^bed «.th reference to F,g ur es .6 to 33 mvolv.ng 

A JST.SST 3 SCr9Sn °' 3 C,,9nt W0rkS,5 "° n ' Mart, "' S » ^'"9 Hewtett Packard NewWave Software. 



a title bar 123 carrying the title "NewWave Office" 
a menu bar 130 offering the following options' 
Action. Ed-t. Objects. View. Settings. Task and Help- 
a system menu box 1 32: 
size boxes 1 34 ana 1 36: 



55 



nana side represent work-related items- 2 res P ec « ,v ely on m e left 

~*° m ' Mee,,n9 " ^rrrrr ,e ~ 9 a - • — — — - « 
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APPENDIX A 



Brief Description of the Drawings 
Figure 1 is a block diagram of a ecaputer in accordanc 

with the preferred eobcdiment of the present Invention. 

Figures 2 and 2A show block diagrams which illustrate 

the relationship between objects, applications and data 

files in accordance with the pr^Cemi eabodlnent of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodiaent of the present 

invention . 
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d.spiay.ng :he message. Th,s . s achieved by cck.ng on me ,;on 230 and presto , • 

oragg,ng [ne ;con ,n,o the message. ,Th„ an alternate method f,™ h uSe " TL neT ^ 
Braced*, aescnced *„h reference to Figures -3-20 of Append,* a", T h b T 2 S ^ H %™ 
F !Q ure 32 snows mat trie message r. c « cor,, a ,n S a copy nf ;h e Venue-hem obi-, r Parf 3 

224 „ -hen cosed (Fgure 33) To send the mes-ao- 222 ■ an be JrZl \ message w.naow 
Th, s causes a copy of the message, .nc.ud.nq the Ven e C i er " * ^ , " , ^ 23 *' 

cop* on *. cstnbunon , lS , Tne 0ut T^ay ^4 , I ^e ,a ^n 5 V™ '° 
components :o enadie these to be transm,tted over m e npiwrrk On w l 1, ? ? message 
(he m T.-av oo,ect represented Oy ,con 2T6 r.p.1, V P r9SDec:,ve "esKnanons. 

vewed an d m novated y the r, Z en. C- ^ m63S396 COrrPCnen ' S S ° ^ ' heSe De 
message and ,nto the, ma,n NeVw av p oL Ln^'Z T ^ Veflu « h ^ °«« of the 

open ,ne, Venue-cen, ob,ects to bel \ r. I, h Z ' ' * aD0 ° in,ed bm9 - !he oan.co«ts 

shared ob.ec,, e.g. a Wh 2 * d o *c a o moo.rn:"^''' 1 '- ° U " n9 ^ " S6 " ng ' ^ USerS ™ °^ 
telephone and .ceo .nterconnecnons For T^T^m^T^- " 35 ' fileraC " n5 """^ lh " r 
•s relayed to the Wh„eboard server-ler ^ , " *™ UMr '° 3 Whlte °°^-c"en t cb,ect 

client ob.ects of the changes. UPd3teS *" °' ,h ' act.ve Wh„eboard- 

Although only Venue shared objects and Wh.tehnPM ch-,^ ~k ♦ 
embod.men, „ , s en v , sa g ed th at further ^ ^ I £ I c I Ire aT'V° 3 ^ 
structurer object and tools to control the px.emal mZ-,- . h ° b,ecr 3 bourse 

cassette recorder controller. eC * SUCh 3S 3 v ' r,ual mon "° r ffla ^ger and a v,deo 

servi'u^rbrihr:::::, ™o to ,r pre£snt ,n " en,!on ^ ™ — »• «- - 

messag,ng mhasiructure ,Un 0 " USer " ort ««««"« 3™ a su.tab.e ,nter-oD,ect 
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Figure 72 shews a block diagram of the organization of 
KP0MF.CA7, a systea file included in the OMF shown in Figure 
7 2 . 

Figure 7 ^ shows the relation between a global parent 
and global objects in accordance with the preferred 
embodiment of the present invention. 

Figure 75 is a block diagraa which shows how system 
files within the OMF shown in Figure 72 accesses data files 
a-r. d applications from a memory shown in Figure 1. 

Figure ? S is a block diagram of the organization of the 
memory s h : w r. in Figure 75. 

Figure 77 and Figure 73 show objects and links in 
accordance vi:h the preferred embodiment of the present 
invention. 

Figure 7? is a block diagram of the organization of 
HPOMF.XRF, a system file included in the OKF shown in Figure 

72 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 

i n ve n t i on . 

Figure 81 shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 
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i h results 



preferred eabc' r> * * k » 

h.cienw ...vent;on , 
ri!er * 5 the scr «„ disp . iy wn , c| 

littki ** ° f " ari " ! •»!•«• i» «.«.r«..«. „ ltl> . 

preferred embed' - ■it. -> ' * w « ~ 

n=o nu o 4 .he present invention. 

figure 6 shows the linking a' rh 

-ng o 4 objects in order to 

create the screen display shown in Figure 5 . 

"U-re 7 ahcws h3w t , re , etjects ^ iink ^ 

m accordance with a preferred embodiment of the present 

i r. v e r. t i c r. . 

?igafe 8 FiSUr * 9 ^^-trate how an object Ba/ oe 

copied in accordance with a p~e~e--.,< „ K 

p-e.e.-.ed embodiment of the 

present invention. 

Figure 10 and Figure 11 iUust-at- t h . 

--i.ust.ate the copying of a 

public object in accordan-e to a nr-r 

8 t0 a Preferred embodiment of the 

present invention. 

Figure, 12 through Figure 7! show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred embodiment of the present 
invention. Al30 3h0tfP , ape ^ diagraas<of ^ 
appearing to the user are linked in accordance to the 
preferred embodiment of the present invention. 

Figure 72 is a block diagram of an Ooject Management 
raciiitv COMF) in accordance with the preferred embodiment 
or the present invention. 



/ 
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13, OM.r 100 inforcs the application which object the 
application should accejs for data. That object is then 
cor.3ide.-ei to be active. An object i 3 inactive when the 
application the object is associated with is not being run 
by cooputer 18, or when the application the object is 
associated with is being run, but is not being run with the 
data of that object. 

Active objects can communicate with each other using 
messages. For example if two instances of application 101 
are being run by cooputer IS, .one with the data of object 
202 and the other with the data of object 203, object 202 
and object 20 3 are bcth active. Therefore object 202 say 
send a sessage 21? tc object 203- Similarly, if computer 18 
is running application 101 with the data of object 202, and 
is running application 1 C 6 with the data of object 20', 
object 202 and object 207 are both active. Therefore, 
object 202 may send a message 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new tyoe. 

'it 

Each object has associated with^a set of data files. 
For instance, object 210 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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*5 



figure 83 shows h a , a n3rU , 

- ----- Path of a view when t 



3"i?2ho; ( in 

' ! - ec Sod i ae i 

invention . 



h e-e is a 



accordar.ee with a pre «- 0 _, 
;rese.r •-- - . e "° fll ' ent ° r the 



50 



5.5 



keyboard la, ni , ' a 

and a souse 20. A -or- ft „ 

'* 0:1 of C0 »P«ter main 

........ " e Vlth ^n coeput-- is 

"* k - ln C03 ?«^r *e = ory xain 17 - s 3h , w .„ 

• < '0., an application ! 0 1 

an anm • * 8n a PPHcatior. 1C2 

• -»^w.. 103. an ap ? ii Catlon 10J| 
. _ . » an a PPHcat:on ;o = 

and an application 105. 

- = Ch of a - • i „ - .. • 

C 106 store data u ,<,. 

88 z ' a ?P--=ation 10 11, 
' h " a 63 * ave »iored data u ,«-- ar fl „ , 

20, '* °' Ject 2C2 . an object 

2 °3, an ob 1ect 20U ar .i " 

3n ° b - 9ct ? °5. Sl.u. Plyt 

a PP-:cation . ^ 

Z", an object 

I ";;;:. l " foraiu — ...... ■ 

T 515 a ' Pli = — - — «. o ?Jeot3 of t> . .... 

or the same class r~ 

- - .r ... .. »». 

r - or the same class because each i, 

. .„ ,s <i - - 

" n an a ??lication is be<n* r„„ k 

□e.ng run by ccaputer 
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children ar.i on- or urs parents. An object is no: 
allowed to fceccae its own descenders. 

Ir. Figure 3 is shown a r. object 201, an object 302, a r. 
cbject 303, an object 30", an object 305, an object 306, an 
object 3 07 , ar. object 303 and an object 309. Objects 301- 
309 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name "1", to object 302. Object 301 has a 
link 3''1, with reference r.a = e "2", to object 303. Object 
302 has a link 312, with reference naoe "7", to object 2 o tt . 
Object 3C2 has a link 31?, with reference name -8", to 
object 5 05. Object 30 3 has a link 3 1 U , with reference naoe 

to object 306. Object 30 3 has a lir.k 3 15, with 
reference na = e U - , to object 307. Object 30U has a link 
316, with reference naoe "1", to object 308. Object 305 has 
a link 317, with reference r.ate "7", to object 308. Object 
306 has a link 318, with reference nace "8", to object 309. 
Object 307 has a link 319, with reference naoe "9", to 
object 306. Object 307 has a link 320, with reference name 
"13", to object 309. Object 308 has a link 321, with 
reference naoe "1", to object 309. Object 308 has a link 
322, with reference naoe "3", to object 303. 

Object 301 is a parent of 302 and 303. Object 303 is a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 



EP 0 497 022 A I 



in da '" a 22,, an , 22 , a { 

a .ormat which ca - be 

interpreted by a?p: i=ation , 05> 

£a = h 5t>Ct ha3 — ciated wlth u a Ust of 

Pe-wy has a na J? and , value 

' aecea "* »P.cifyir.g the r.a 3e . ▼ n add . t . 

- n ,ddltlon . ^ch cl 3S3 
°> object has associated with it , 1<at or 

a l.at of properties that 

6 C ° = = 0n t0 311 o»J«cta of tha-. class - a « 

* ass ' f0r instance, in 

r-gure 2 A , object 2 0=; =>„-■ 

J_ct an:1 application i o T ar » .w 

R 101 are shown. Object 

has associated with < ► a r -~„ . 

*• * P- 8 P««"ty 231, a property 2 3 2 

lni 3 prop,rt y 2 33. Application ,ci has a ,» • 

■-i nas associated with it 

• -3., a p r0;erty ,„ JnJ i prop<r;y 

~ach p.-op-rty value car r 

car. be fr= 3 Ie re to 3 , 27 62 byt-s 

Properties are used to sfre , 

to sere descriptive 

inforeation about obje~-s an- 

=je>.s an. classes, such as names, 

comments a-d so on. 

Objects mav hi v « _ „ 

• ^ve references to other objects. These 

references are called links. L « nks ,„ „, 

L * ak3 are directional: one 

object is called the oa-en* ♦ „ 

P the ° ther th « child. Each ii nk " 

"as a reference name which «. 

which is a nuBber tnat la aS3 . gned fey 

a " ^ect-s children, its chi idren • , ch l idren , an < ao on 

collectively called that obje-'s d«, * 

osje-- s descendents. Similarly, 

« -jecfs parent, its Pa r e nt s • pa re n 1 3 , a nd ..^^ 

COUe:tiV8ly — o bJ .cf. ancestors. In the 

Preferred embodiment of the ore«en t f 

8 ?rejent invention, an object 

"hich aay be manipulated bv a user can h av 

" P| can nav e iero or sore 
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contains lines of text 5 ' 1 , lir.es of text 512, a graphics 
figure a graphics figure 5^ ani spreadsheet data 515. 

As shrvr. in Figure 6, text and formatting data is stored in 
an object 6 M f graphics data for graphics figure 513 is 
stored in an object b^2 t graphics data for graphics figure 
5 1 ^ is stored in an object 6 l 3 and spreadsheet data 515 is 
stored in object 6lU. Lin'^s that are used to build coopound 
objects always have sore k i r. t of data transfer associated 
with the link and hence are called data links. In Figure 6 
is shewn a data link 6 1 5 T a data link 6 i 6 and a data link 
617. In document 510, data froo object 6 1 2 f object 613 and 
object Siu are cerely displayed, therefore data link 61U, 
data link 6*5 and data link 6 i 6 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 701, which contains data for a 
first spreadsheet, is linked through data link 704 to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet- The first 
3prea.<t sheet uses data from the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data from the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

OK? 100 does the "bookkeeping" when objects are copied 
or nailed. When an object is copied, OMF 100 makes copies 
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anCes:: ' 3 al - ^ objects ^i. 909 n „. 

* 05 - e -' 3 0 3 has for 

5 302, 3o., 305 5n . 

v ^ • An d so on . 
C ' 1V; cfe J«t S can dy„„ lca , , y a ^ 

6 and delete l'nka f„ 

J - w -a deleted, OMF 100 
e •" parents . if o^- 

rec: ai=ir . g otfie . ,l " ° f »• o»J.,t 

„,«.. S ■••«!»«« .!>• th. 

— - various purposes. c or 



e = :s - When a link 
checks i f the — ha « 



e^:ple, fold 



s cay fc- in t w e ^ ^ 

tne .or: of objects. The 

.... va.iots appii^at--« m » 
J " S ° sy tfl other folder. 

--gure 4 si-cu, _„ 

X - e - 3 - ^ object .01 (al S0 

(3i3 ° Called folder k02) 
y -.< (also called folder «oi) , 
/, ° 3J an * an object 404 

'also ca''.^ e. N 

° i:ler "0U> ar e used as ' a i * 

conta . 33 '°^«rs. Folder 401 

contains an ociect une. 

" 0 5. used to conta'n ,« . ► 
used to , data » an object 406, 

contains an cbiec- uoo 

°-«c. U09, used to contain data > ~a 

H10, used t« , ° bJect 

• to contain data. Folder „ c „ ZQn ^. 

t, , , M contains an object 

<m . "*ed to contain data, an otXect < T2 

data ' t0 con t ai n 

uaca and an o b 1 e c t n <\ ? 

o0 - 1 «ct H, 3 , U9ed tQ ccntaln dat ^ 

A =°re sophisticated use of Unks i3 ta 

inKS 13 to construct 

coo pound ob . r„_ • 

"je.wa. For instance in Figure 5 a „„„ 

a ur e a, a document 51C 
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162 through a new li.nx :63a. Object 16U is a copy of 
object iSi . Link 1 £ 3a is a copy of link 16}. 

In Figure 12 through Figure 7:, it is shown how objects 
are displayed to a user or. ocniior ! * . i n Figure y 2 a 
"NewWave Office" desktop is shown to include Lccns labelled 
as Tile Drawer", "Waste Basket-, "Diagnostic", "Printers", 
"Star" and "My Folder". A user (not shown) has .anlpulated 
a cursor 73,, using keyboard 19 or oouse 20, to select "My 



F c 1 d s r " 



Figure 13 shows how the objects displayed on eonitor 1 k 
are linked. NewWave Office (shewn as an object 700) is the 
parent of "File Drawer" (shown as an object 701) through a 
link 711, cf "waste Sasket" (shown as an object 702) through 
a link 712, of "Diagnostic" (shown as an object 703) through 
a link 713, of "Printers" (shown as an object 70U) through a 
iir.k 7iu, of "My Folder" (shewn as an object 705) through a 
link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure ltt, the user, using cursor 781, has selected 
"Create a New...- ln a pull down tenu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 78l, the user has highlighted the icon 
"Layout" and using keyboard 19 has typed in the name "Paste 
Up" as a name for a new object to be created. Cursor 781 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 
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°' -ata files associated v < t r rh« 

• th th9 «5Jecc . if the os<«- 



a b J e 



as tne origina 



• r cr instance, Figure 3 snows 0 o1e~t ,nq . 

S 05 J*-t 303 , froa> Figure 3, 

and the descendants or object 303 . n mf . 

v»..en OMF makes a copy of 

^Ject 305, c-F copies each or object 303-, rf 

je - c 300 3 descendents and 

t h e links s !■. 0 •-• .-. in f < z u - » * 

o b ; e : t 305 ^ w _ ». . . 3 

-• :03a 1S a c „, 3f „, ect 303> osif ^ 

3=3, !, a „„ =r oPject 30:,. ctject 30£a is a copy ^ 

7' St 46J< " 3 ° ?i " 3 •»,.., 307. eject 

309a is a copy of ooject 303 , , . 

0.-. Link 321a 1S a copy C f link 

3<L Link 322a is a cop-/ of lirv 

OP/ o. i ln < 322. Link 3 m a is a copy 

of link 3 K . [1 - k ;te a < . 

315a a »P7 of link 3 15. Link 3 1 8a i, 
a c = py or link 319. , , _ k , . 

L...k 319a la a copy of link 3!0. Llnk 

32Ca is a copy o.- link 320. 

""It. in th. copy or a parent-, e . ll4r .„ ^ 

"Pi... „OW.„ er , uhe „ . „„„ ls ,„ lgnatea ^ . pubuc , 

» i. »« BatB « r , . capy of ^ fiptnt in = iu ^ ^ 

»« to tn. enilo. For „„„„, , 

'5. i. to p, copied Paren: obJect , 6 , l3 unked ^ 
a «Ud oM.ct ,„ tRroogn . u „, ^ 
■P-.ll. ctject. «, SB3 .„ in ri!ur , n , eopylns of 
oPJ.ct IS: r.,„:t, in n,v os ., et .6. a being nnkeo to object 
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I- Figure 23, using cursor 7*i, "Paste L'p- (object 70? 
is sh:wr. Being dragged to window 7 S 5 . In Figure Z'-i , the 
process is coaplete and "Paste Up- (object 70S) is r.cw i r. 
window -My Folder". It. Figure 25, "Paste Up", shown as 
object 703, is now a child of "My Folder" through link 723. 

The user sets up multiple links by using the Share 
command. This command is an extension of the clipboard 
metaphor conmor. in software packages today for coving and 
copying data around the system. The clipboard is a special 
buffer that the system uses to hold data that is in transit. 

Ir. cne way, the Share command operates similarly to the 
Cut or Copy command described atove. That is, using Share, 
Cut, or Ccpy, the user selects ;cme data first and then 
gives the Share command, which results in something being 
put or. the clipboard. In the case of the Share command, 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this lir.k is pasted, a permanent 
connection is made between the original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 781, "Share" from menu 783 is selected. In 



0 ) 



/ 
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Figure <7, -'Paste «jp« is 3hcwn as an obJec; ^ 
- ..■>... o. »,..,„, crrice [SrousB , Uni< 71? ^ 
T«« Pasic cliptcars operations are Cut, Copy, 

'» Cut ...,.„ d or the copy 

° Ut *»• to the cupboard 

It rrco it. . rl!lnll location,. Copy „„„ , 

of the sel-c'e- * * * * ^ « .> w 

e_ ca.a or the cl< aboAp^ t k ~ 

* ?ooarc: ' The user oust then 

»• ««. <a:a to ». .„« or 

"« T*i. copies 

"* C " tentS 0f «♦»»•«* «• «». location. . 

!.i Figure IS a user is sr.ovn to have selectei -Paste 
"P". Ire selection is representee oy the icon for ■».„, 

S * ln « at " l *" J '10... Wit, cursor 73,. 

the user selects -Copy fro* , pul , aou „ „„„ 7aj _ fp 

f ' ,U " ' 5> 3 Cli » = «^ ° 6 J«=< "0 is shown to p, , parent 

» "bJ.«-. :oe trro US h , liBk „,. 05Ject 708r ia a copy Qf 

object 707 ( "Paste Up- ) . 

A 3 3how R in Figure 1 9 , next the user selects "Pa,te- 
fro* pull down ae £ 783> The p „ ultt ahown ^ pigure ^ ia 

the addition of an object 708, pointed to. by cursor 781. 
which is a copy of the original - Pa3 te Up- object 707. 

I" Figure 21, tne new object is shown as object 703 
linked as a child of NewWave Office through a l lBk 7l8 . 

in Figure 22, - My Folder", has been opened by double 
dicing the icon for "My Folder- U3ing cursor 78l> Th § 
result is a Rew window 785 r , presenting „ My Fol<jer ,. 
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sp.-e.^ec: coal* C3 use a graph to be re-drawn, and update 
as a figure in a do:u:ent. An- sir.ee a r. cbject can have 
cany parents, a single object can be used as -boiler plate 
for any number of other objects. A charge In the boiler 
Plate will be reflected in all the object, which have link 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C window 78? for "My Folder" has been 
closed. In Figure 3', cursor 7S i is used to select "Create 
a New..." free pull do-T. ce.-.u 752. As a result of this 
selection dialog box 779 appears as shewn in Figure 32. 
Using c-.rsor 73!, the i cor. HPText has been highlighted and 
usir.g keyboard i? the nase "Sanple Text" has been typed in 
as the r.a-e for a new object to be created. Cursor 78 1 now 
points t: a region labelled "CK". Once this region is 
selected, a new object titled »Sa=ple Text" is created, as 
is shown in Figure 33. 

In Figure 3", "Sasple Text" (object 709) is shown to b 
a child of NewWave Office through a link 719. In Figure 3D 
since "My Folder" has been closed, "Paste Up- (object 708), 
link 729 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 73 1 on the icon "Saeple 
Text" and double clicking a button on mouse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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t0 be a ?ar !n: c 

rS3te 'JP" object T--.7 

' c -5h a link 722. 

10 FL ^' e Vir3CV 7 8 5 h " '••» activate,. r „ oa a 

B * nu 7 5 7 ' - i» Elected Th8 , 

28 • T 6 re3ult ' 3h ^n la Figure 

7071 — — — 

a^w. ip 10c - ec 7071 v. w 

"•" * in r:gUre 26A ' a, a result of the 
Paste, " ?as:e , p „ is 

" t0 be bot h a child of 

!n Fl£JrS ?9 ' 3h °^S Just t,e 
interconnection of objects v ialM . t0 _ 

, s . • t0 tfle us *--> "Paste Up" 

( ° 6je:: 7C7 > is shewn tc a CV1 , , ? 

3 Ch - ld °f "My Folder" 705 

through lir.'< 7?- „ D 

' ' B »* «-»J~i 707 ) U 

) reaa ^3 a child of 

u tnrough link 7 17. 
On. ,.. tur . of d „. Unkj ^ autoaatea ^ 

transfer. When a child obi.-. • 

a 0ar , r ' " ° P9n the — ' eh. ngt . 

a P»rt or it wnicn i9 „ 3har 

nup ... ' then Lt Bal <e3 a call to 

10 °- OMF 100 check, « r ' 

checks if any or the object's parents 

.Sout thl, particular change rr th 

ge * If they care and if 

— .»«..«,„. ..... t . th . ... mm 

Informing them that new , 

w new da ta is available Th- - 
> K **«o.e. The parent can 

then send messages to the cr"d t« „ - 

** d t0 Pro<iuc « dl,pi, y the 

data . Th: 3 f* a * arm a 1 1 

" " ».,.,.<, 

objects with complex data h 

Pl«« data dependencies, and then have 

changes made to any subpart h„ = . 

part be automatically reriected in 

other Da-ts r ^ - 

P-ts. For example, changing a number in a 
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The res-jlt is the cper.ing and display of "Star" ( oi f e: > 7 0 6 ) 

5b 

m a wiriow 7 9 6. Fig, re S , 3US t , e uae of c , jrsor ?5l ^ 
select selection "Ellipse" in a ae .,u window 797 which 
results in the data within "Star" (object 706) being changed 
fro. a star to an ellipse. As shewn in Figure 51, the 

result is a charge both i r. data displayed in window 7 9 6 and 

data displayed in region 795 0 f window 791. 

Zr. Figure 52 , cursor 73 1 is used to define a region 797 

in window 79:. r , Figurt 53( curs3r 7fl! . s ustd ^ a 

selection "Create a New..." r . pall dcwr . Benu 7sS> As & 
result of this selection dialog box 799 appears in Figure. 
5U. Dialog box 799 contains iocr.s for the two classes of 
objects available which are able to <t i s p i a y ' d a t a in region 
797 of window 79?. Using cursor 78', the icon "HP Shape- 
has been highlighted. Using keyboard 19 the name "Mew 
Shape" has been typed in as the name for a new object to be 
created. Cursor 731 now points to a regions labelled "OK". 
Once this region is selected, a new object titled -New 
Shape" is created. Data for "New Shape" is displayed in 
region 797 of window 791 as is shown in Figure 55. in 
Figure 56, "New Shape", (object 750) is shown to be a child 
of "Paste Up- (object 707) through a link 760. 

la Figure 57 a window 800 for "New Shape" was opened by 
placing cursor 78 1 over region 797 of wiodow 791 and 
clicking twice on a button on mouse 20. In Figure 58, 
cursor 781 is used to select the selection "Triangle" from a 
pull down menu 801. The result, as shown in Figure 59, is 
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has te ,r. c P e,ed by double clicking =., tRe ico , for 
UP". I". Figure 33, using Cursor 7Si, controlled by aouse 
23, a portion 790 of the text of "Sa B ple 79x .. na3 oeen 
selected. The portion in inverse video stating ",ew Wave 
Office environment" Is portion 790. 

I- Figure 39, cursor 781 is used to select the 
c-n .r... t a pull doWR fflenu ?92> ^ ^ 

an area 7?3 in window 791 is se^e-te' u<<-» ~ 

"* e - te « us.r.g cursor 7 8 i . In 

Figure Hi, a select* or " => a s •• » » < . . „ i .. - 

-cor. . as.e .s selected f-oe a pull down 

=enu 79. using cursor 78,. m Figure U 2f - Saaple Tex ,„ is 
linked to "Paste Up" (object 707) and displayed text 790 is 
displayed in "Paste Up" window 791. In Figure ,3 nSaop , e 
Text" (object 709) is shewn to be a child of "Paste U ? » 
(object 707) through a 1 i n * 72? . In Figure * 2 , displayed 
text 790 is shewn in gray because "Star" window 789 is open. 

In Figure U U , " 5 ► * * u < *i ^ « u iq^ • 

. a. a. w.ndow 789 is closed so displayed text 

790 is clearly displayed. 

I" Figure U5, a region 795 of window 791 is selected 
u^ing cursor 78,. Figure , 6 3hou3 curaop dpMflng ^ 

icon "Star" into region 795 of window 791. 

* 

In Figure U 7 , data froc -Star" (object 706) is now 
displayed in region 795 of window 79L As cay be seen in 
Figure (.8, "Star" (object 706) is now a child of "Paste Up" 
(object 707; through a link 726. 

In Figure U 5 , a user has placed cursor 73 1 over region 
795 of window 791 and double clicked a button on aouse 20. 
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tBe:a " "* "•»««••«.. -*r «... «. OHF ,00 >r 

child 709. 

7,. „, tnf „„„,,,. AtthtJpelnt 

parent object 707 ("Past- M n u 

P"te Up-) requests OMF 100 for a link 

»«.. P . r .. t or „„ cUpBoird ^ 
•..«».«,.. ,..„„ ror t ^« tueen eupbeip4 7joim 

'« ri.ur. .3 . S .. pl . T „ t . (0BJeet 709 , ia shoun ^ ^ ^ 

•«» or v.,t. „ p . {aBJ „ e 757) tftrousB Unk ?29 _ 

5 • In »«°»Pli3'«ing this, parent obJe = t 

707 cakes a ca ' i ► * n w - , - ^ 

«-l ^ OH, ,00 .,«„, that . .„„,. 6e jent (e 

«l. «»"«e r , qu . 3t3 th . chiu o0Ject 7o? ^ di3pi ^ ^ 
«l. into . Action spec;rie , by (Jpent p6ject 

oh, -oo t ak „ lh . „ ejsase fro> pirent 7o7 _ ^ ^ 

««. '<..«fl...l.. fr „ Tt „ . p ., lft „ tlaB 

for llnk 7J9> .„ aeuvtps t ^ ^ ^ ^ ^ 

Child 709 displays th. ,« • * 

««. =,» . P „ T „. Tne „„, of ihf >mim4 jene ^ 

Parent 707 ,. OUT ,00 to .»», 70 , lM "DISPLAY VIEW, 
*n.th«r "PRINT^SLAVE" , ,1 J0 0 , 3 c-1 „. „ ln 

• P"«. f -the, th.n d .„ „ , teroln>1 
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•.ilZi" nessase 

j!C - 7 °9. in a "GST sr^F" 
< ^-OIZE "easage, p aP ent objec 

• identifies a reference nase for 1 1 P > ,, a 

iin< 729 and indicates 

coordinates for a d lsp i ay . 0HT 1QQ 

u ta*ce3 the GET S1Z? 

p.»« m. .... ... aat> ldentlflc ,; lon nutsei 

that child 7 0 9 wa.^h 

parent 707 to modify th. ... « 

.«.«. ..... lB . <«. 

- <•-. in th. PMlon , p . elfltd by parent 7o? _ 

«,t« fro. . cva .,„„ , „ 
06J .\ a „ d th " Ji " " 6 ' ln ' "•'»•>« »r . 

' cnil < "J«« «■..««. CO. d!. pl . M< 

in r. P .„. pl .. d .„ rls . ( 

... . se . r . caBJ . et 706 , lf . eMl4 of ■ 

(object 707 1 tnroug!, . Unk 758 „. 

"« 11.* -« t » ln . ludeJ . >lew „„ lflejflon> 

th. ...... ,. r «„. 1B . 

object 706 is a h 0un 

795 of window 7Q1 

,yi an <= double clicks a h..*.*. 

a bu tton on mouae 20. 

The result i * u - 

"-t is the opening and diaplay of "S* ar * , K4 

01 5war (object 706) 

in a window 796 n « < * • 

Us. ns cursor 78 i to select selection 
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"7". Since object 671 la a Cold-r » h 

raider, there i 3 no view, 

therefore the three bits v<th<n . k , 

5 w * thin aubcolunn 73" would be 

" 0C0" . 

I' n«»r. 78. obj.„ 676 t. a <«„.,„ , 

0>Jf « l " ■ »-« or ,„ o >Jtct (T? tlrtU!h , 

.77 a tag of aj t reference _ e 

O.J.ct 678 . tag of Unk 68Q ^ 

reference name "3", 

"= ",„,. „. an , Blr , 7J7 aesopi6s3 ^ ^ 

«• T„.t I.. 1B c= lu .„ 73, „ tr , 737 tn . p , ls th 

- ». -.7-. : „ „,„.„ 732 tp , pe ls thf eMi4 ^ 

"0 l« ..1... TJ j tftepe ls (h , r ,... pence njaj . m _ Qb(sct 

i. . «.«...,,,. .„« a , 3u „ lp ., thepe l3 a new a330clated 

""I. 57,, th . lhr ,. Mt3 uUMn juBcoiuBn 
». «r.. > lt , . I1fl . , nd .„,,, 733 ts , n , w sp . clflc , Uon 



r eco rt 



5i.il.rl,. .„ , ntry 73 , <elcrUe! ltnk S50 sBoun ^ 
"•■r. 78. That lt> lB colu=n TJ) of erery ^ ^ ^ 

p»«« », -,7-. r . colUBn 732 tSer . ia tBe shtia _ 2i> 

»« 1. ...... 733 th . r , fepenc « „„ <sajains 

1. • »l.w wlt „ u „ k 6SOi _ t|ie thpee 

•ttnin .„»«. lu . B 73» ..»,.,. th. Slt . .,, 0 . .„„ entpy 

TO is a »lew s p,.l n c.t Ion record. 

I" ni.r. so, „.„ ,„ clflcatl0 „ P#C0P , 7U0 ls jnown ^ 
. fi.i. ». .ht« ..„..„ . data laenelfloatlon Pop 

view, a f ., u 7UJ „ Mcn lnJicatea uhatfter tnere ^ ^ 
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3na?3h3t U3ed ln the V - ew ' »«• • fi.ld 7^3 which contaln3 
miscellaneous Inforaition about the view. The data 
identification nu(s5tr l3 use , by ^ ^ ^ 

link, to det.rsme what data i s 3ent through the link. 

Figure, 37 - * 3 3hcw tht e3 ta bli 3hse nt of a link with 
a view. A3 ha3 been dljeu , Sid befope> lft ^ 

791 for " Pa3 te up" (object 707) ha, been opened by double 
clicking on the icon Tor "Paate Up-. In Flgure 38> U3lRg 
Curaor 78i. controlled by .ouae 20, portion 790 of the text 
of "Sample Text" haa beer, aelected. The portion in inverae 
video atatlng "New Wave Office en vi ronm e nt - la portion 7 90 . 

In Figure 39, curaor 78i la U9 ed to aelect the 
selection "Share" in a pull down menu 792. Once "Share" ia 
selected, child object 709 ("Sample Text") createa a data 
identification number which identifiea portion 790 of the 
text to child object 7C 9 . Child object 709 alao cauaea OMF 
100 to put a link to child object 709 on clipboard 720- 
Child object 709 communicate, to OMF ,00 through command aet 
forth ir. Appendix S, attached hereto-. Child object 709 
also inform, OMF 100 what data identification number ia 
aaaociated with the new link between the child 709 and 
clipboard 720. If tnere l9 , 3nap3not a3;>oclated wlth ^ 
link, child 709 win al30 inforB 0Hf 10Q lf thepe is a 

snapahot aaaociated with the link. Snapahota are diacuaaed 
»ore fully below. As . P „ ult 0MF }QQ ^ ^ ^ ^ 

OMF . X R F 603 for a link between clipboard 720 and child 
object 709. The view a pe c i fi c a t i on record for the link will 
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"5 



INITIALIZED 



20 



25 



30 



VS.VIEWCLASS 



all 
The 



so 
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vs _TEXTDISKLOC P ,, 

" ie Position in HPO!"*" pbp 

c °"-ain 3 zero if no 
" data ID has been 

defined by the child. The 
1 w o d flve of The 

f. lle Portion ire a u ay3 
| P0 and thus not 

?he r h *!! th * M1SC fl « l <- 

indicates which bits are 
U3ed for this bit rield. 

Set if the view 

initialized. if el 
Information in the view 
specification is zero, 
hexadecimal nuaber 0000 
0010 is a mask which 
ind cates which bits are 
U9ed Cor this bit field. 

Beserved for future 
rufi" 31 ^' The "exadecioa^ 
which indicates which bits 

Xli?.'* f ° r thl3 bit 

Specifies the view class 
the child assigned to the 
view. Tne vlew clasa 

de. ines what view methods 
are available to the 
Parent. The hexadeci.al 

w^V°°° 0007 13 a -a** 
which indicates which bits 
are used for this bit 
field . 

linic 675. Object w 

r e Terence naoe "1" r k < * <> , 

• ^Ject 67 3 ha, a tag of m 9 ". Ualc 
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Unique r °<- «ch parent. 

7; contii " entry for — ...... 

°f •-»« parent for eacn link r„i , 

^--r.r..« „„„„. cox„.„ 73 , 00Bt . lB 

— — lt P .. tll0 „ or coluaa 

' jji shown in f* en.. - 

-n F.gure 79 as aub-coluan 7314 , „ H . 
a , ' 3 ' ln< *icate whethe- 

............ „„ M# mui _ nt 

giobal object (» 1 o 0 " ) . 

As may be seen, entry 735 i 3 an 

735 1 3 an "try which deacrlbea 

iln ' 6 7 14 3how * I" Figure 77. That l3 ln , 

ll,ac l3 ' in column 73 1 of 

"try 73 5 there is the parent tag -6- In e , 

< , ,„ * In c °l«»n 732 there 

la the child tag "12« lnH ,„ 

* and in coluan 733 there i 3 the 

"Nr.... 

:: :;:;:. th * refsre ;he — — — 

Siaiiarly, entry 736 i 9 an entPy „„. . „ 
,hown lr Flgure 77 T " tfe3CPtbeS ^ 

^ ?? - Th3t lS ' in 731 or entry 7 3 5 

theri l» the parent tag "6" r n , 

a * ° • In coluan 7 3 2 there i, the 

child taa " i c » , 

a « and in column 7 3 3 there 1* the r«* 

cne reference name 



t 

/ 
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'5 



25 



30 



J5 



records cannot be identified by the content within a view 
specification file record. HPOMF.XRF is increased in size 
16K bytes at a time. A newly allocated portion of HPOMF.XRF 
is filled with zeros. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
li sted in Table 5 : 

Table 5 

ParentTag Contains the tag (HPOMF.CAT 

record number) of the parent 
object of this link. if this 
field Is 0, then this record 
does not define a link and is 
free. 

ChlldT *8 Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOMF.XRF defines a link. 

RefNane Contains the reference name that 

the parent has assigned to the 
link. This field is meaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOMF.XRF which are view 
specification file records have the following fields listed 
in Table 5 A: 



so 
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Table 5A 



Misc 



Conuaina the value that the 
child has assigned to identify 
th« part of itself that is be<r 
viewed through the link. 

Snapshot r ^ , 

Contains the tag ( HPOMF .CAT 
record number) of the object 
-hich l3 the views snapshot, o 
if zero, the view has no 
snapshot. For further 
discussion of snapshots, see 

Composed of several bit fields 
descri bed below: 

VS_NEWDATASET s . t lf chiw ^ ^ 

that new data is available 
but has not been announced 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
indicates which bits are 
used for this bit field. 

VS_N £ WD A T A AN NOUN CE D Set if child has told 0MF 

to announce new data to 
parent, but parent was 
inactive and was not 
noti fied . The hexadecimal 
number HO00 0000 is a mask 
which indicates which bits 
are used for this bit 
field . 

VS_SNAPSH0T0LD S -t if w 

set lf child has told OMF 

that the view's snapshot is 

out-of-date. The 

hexadecimal number 2000 

0000 is a, mask which 

indicates which bits are 

used for this bit field. 

VS WANT MESSAGES Set if e hn. * . , 

ii child haj told OHF 

that it wants to process' 

view messages when snapshot 

is out-of-date. The 

hexadecimal number 1000 

0000 is a mask which 

indicates whicr. bits are 

used for this bit field. 
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Table a 

15 ' if this record defines 
an installed class, otherwise 

Mi?/? C0M 13 free this 

r i eH is the record nuober of 
the next Tree record, or "0" if 
there are no more free records. 
If the record is free, none of 
the other fields in the record 
13 aeaningful. 

Module-lleNaae Soecift.. » ». 

speciries the naoe of the 

application associated with 
objects of this class as a null- 
terminated string. 

pr ° PertieS Specifies the nuaber of 

Properties, the length of the 
property names and the location 
in HPOMF.PRP of the object's 

of HPOMr.PRP below for further 
definition of the structure of 
this field. 

I" Figure 75, the relationship of H P OMF .CAT ar.d 
HPOHF.CLS is 3h0 wn. Within each object entry within 
HP OMF . C A T , the record number, which is an object's tagf 

" rVeJ 33 30 of data files in a .ass storage 

»eaory WO associated with the object. The field 
"Typemciass" serves as an identifier 6 5 1 of the class entry 
in HPOMF.CLS, which identifies the class of each object. 
Within each class entry in HPOMF.CLS, the.fleld 
"ModuleFileNase" serves as an identifier 652 of the 
application file in B „ s borage »e ffl ory ,70 which is 
associated with the class. 

In Figure 76, the organization of a portion of mass 
-tor.,, meoory , 70 i3 3hown . A p90t direc:ory £6Q 

Poster, to an HP.VWDA7A directory 66i and HPNWPRCC directory 
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contains a plurality of R? err* am ,« • 

CMfddd ^'■•etori.,, represented by 

directories 662, 66 3 , 664, 665 and 666 r 

5 and 666. Xn tne HP0MFd(jd 

.. <„. fu „ MioeiitM . lth9 

h "" eC "" 1 ...» H ,H M „ « r „ t . ry , 

indicates wr.ich HP0M?ddd d'p.^,,,. . 

^rectory store, data files f or a 
Particular object. Data fil., r« 

■Ut. for a particular object are 
-red in th . H p OMFd d d directory w hich ha3 . 

6qUal t= — d by .„ intege . 

nuibe.- , e.g., rifty f „ 

Wi.hxn each HPOHFddd directory, 

fiies are stored by taz 

tag n_ S ers, e.g. data fll< ^ 

:;;; 5r5Jtm ™— "«■»— I- anelg, digit 
" r " — — t. fi and . lu - are a reference 
•PPlleitlon. 

*y.t« «i. 60,, „ P0 «r.x» F ls ll>0 referred to aj 
««»p. m . fll . ,. . lm all iinkj 

»• •»•-«. it 1. ™ orienttd , 6ut hjye a 

header reco -d r * k - 

r '" rd fl1 ' " fr... or «.„„.. 

an existing link, or 13 U s««4 , 

i« u»«d a 3 an overflow record fro. the 
previous record to specify addl ..„ , 

P«c-ry additional view specification 
Information. R e - OP -._ 

' " ntal " >».elfl„tlo„, are 

m. ,.„ b . ld . Btlri , a OB1/ by a prevl _ _ e=opa 

— '.tin., a, .„„.„, ..... u , Ki vl .„ sp , ciflcation fi 



/ 
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able 



i r s t " r e e • r. t r v 



TypelnCiass 



Sy sCa tFIacs 



Is if this record defines 

an object, otherwise this reco; 
i3 free and this field is the 
record nucber of the next free 
record, or "0" if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the number of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

Specifies if the object is 
global if the bit masked by the 
r. u ~ b e r 20 ( h e xa d e c i ma 1 ) is set 
in this byte. In the preferred 
embodiment all other bit 
positions must contain "0" and 
ire not used. 



properties 



fastprops 



Specifies the nuober of 
properties, the length of the 
property races and the location 
in HPOMF.PR? of the object's 
properties. See the description 
of HPCMF.PRP below for further 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in # the properties 
file. Properties stored in this 
field are called "fast 
p r o p e r t i e s . " 



System fiie 602, HPOKF.CLS is also referred to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, numbered 0, is a header which contains various 
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signatures (see abcve) ant is usei to sar.age a list of fr 
records. All ether rezzrts eitr.er define an installed cl 
or are free. In the preferred e-bodicent HPOMF.CLS can g 
dynamically, but cannot shrink. 

Each file record in HPOMF.CLS is thirty-two bytes in 
length. HPOMF.CLS file record 0 (the header) contains th 
following fields listed in Table 3: 

Table 3 

IFirstFreeEntry Contains the record number of 

the first free record in 
HPOMF.CLS, or "0" if there are 
no free records, 

FileIci Contains the null terminated 

string "HPOMF.CLS" 

Version Contains the file format versi 

num be r . 

lMaxSecordNueber Contains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record may or say not 
free) . 



Table «, below, contains the fields for file records 
HPOMF.CLS for file records other than file record 0: 
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" 3 »'•'".. ..«.„. i„r, r , m ,„. 
Th.y .„,„.„,.. , Mu . 6Sj , et pro „ fUt , , u4 , js 
-••t .i.„ ,. es , eJsc; ls tn of 

S! ""-" i0 '- i07 — ti ,„ a6cut el „„, 

objects such as what a-niiea-^n « 

^ pixca. ion i 3 associated with each 

class or objects, what icon represents objects of a 

P,ftleUllr C13SS a " li9t3 " — -«»«.. Cuch as those 
'=-. m Figure 2) can ce processed oy obJect , of a 

rticul.r class. Systen files 601-507 also contain 

inf0rS3ti5n °° tt6 UnkS b -'""« nt and child objects 

including a list of parents and re'er, n ,. „ 

re.erence names of each lin 

frcs a parent for each oblec*- a n«. n , 

J,c " a llst °f children an- 
r.f.r.„«. „.„. af .«„ „ , e(|iu ^ 

«««...»,. . m „ fll „ 601 . 607 contl!n gensrJ1 

lnf ° r ' !!:S! JUCh " «"••* ML. .r. i».,.lw« in th. 
»J.«t. ».„ r «, uestea „ t0Mtl0 r , ltapt uhen jM ^ 



s h 5 v r. 
pa 



o 



0 



restarted 



In the preferred e«oodi B ent of the present invention 
— fil. 601 is referred to as HPOMF.CAT, sy3teo m . 6o2 
13 referred to as HP0HF.CLS. syste, ril. 603 is referred to 

as H ? OMF . X R F , system file 60tt is Pef , 

referred to as HPOMF.PRP, 

syateo file 605 is referred to as H ° OMF r« s 

as M . OMF .INS, system file 606 

is referred to as H&omp" «nr ..^ 

as OMF . S OF and systeo file 607 « s referred 
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.-8 si on 797 of vinjjw '3 ; . 

In ?lt»r. 60. win:,. ,00 S „ been clcJe< .. Jn .^^ 

* ! ' Sh4 "" i! " le = ; " »r ,...»« c ursor 78 , ..... 

IS Fl8U '" e =UrS " 73 ' 13 — « *• »U« selection 

.n f-gure 63, cursor 78 1 is us-d 

to sele:t a region 302 of window 79? t- r,„ 

• In Figure 6 4, cursor 

re. t . u ,. d „ S ,,, CU „ . pijt! „ ^ ^ ^ 

«. pl „. a in 

' !81M 7 5 7 " J •-•«'••» s « ° r -i.*.. 7„. ,„ FUur . „, 

"New Shaos" (object 7 ^ . i * -u* 

J 5 "' 15 <° "»»• «n aKIiticnal link 

770, rrs= its parent .=,„., 3p . ( , 9Jtct 707) _ 

I" fisur. 67, region T , r „ aJ „„ n sele5ted ujine 
7S-. Cr.or 78, l3 tnen use , t „ ..^ Jelectlon ^ 
Poll do. B ... T9.. T 5! ,..„.«. .. ,..„ ln Flgur . 68 _ ^ 
»« r.«i.» 7S, „„ b .. n re ., ved froo >ln ^ 79 ,_ ^ fisure 
«9. c.raor T „ ls ua . 4 „„„ seleetion . ? ^ 

°" U 783 ' T " ""^ »■ 70, lt .„ 1<on 

f " >7 «-,.r 76,, x„ F1SUP , 71 , 

■».. Snap, (0SJect 750 ) „ SSoun to ^ ^ a ^ 

»-«.». Office (obj.et ,00), tnrou.n . llBk 780 . 

In Fi !U r. 7! , 0Mr ,„ i3 t<> eoBtiin s>y<n 

•'H«s: VU„ fll. 60,, 3y3t . a fi„ 60J , 3yst , a flle 60Ji 
fll. 607. 0«r l„,. rr , e . 599 a, interface „r 0HT to 
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HO.l o,J,::, is a , eS cen,en, of glotal eject. Alt^oug. 
Figure TU show, only 3ix global objects, the nuaber of 
global cbject 3 operating on a 3y3 : sa is a ntter of systes 
configuration. Any object in the systes can refer to a 
global object by\ using tne reference naffle Qf ^ ^ fc 
that global object from the global parent. 

As na y be seen frea Fi 5 u- e 7 3 . file records in 
HPOMF.CAT are numbered consecutively. These numbers serve 
as tags, which identify each object. 

In t,e preferred • a&3diatnt of tne present inventicnf 
each record is 123 bytes i, le „ g t h . :he fields for file 
record 0 are listed in Table 1 below; 

Table 1 

IFtrstFre.Entry Contains the record number of 

the first free record in 
HPOMF. CAT, or "0" if there are 
no free records. 

Fi 1 e " d 

Contains the null terminated 
string "HPOMF. CAT". This serves 
as a signature. 

VerSi0n Contains the file format version 

number, which also serves as a 
signature . 

1 MaxR eco r dNum be r r rt «*,4-. *.v 

iuinjcr contains the number of the 

highest record ever allocated 
from within HPOMF .CAT (this 
highest record may or may not be 
free ) . 

Table 2, below, contains the fields for file record, in 
HPOMF. cat for file records other than file record 0: 
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to as K?CMr ICO . NW£ . a h -n « 

* 9S -- -Ptxor. or each Sy5 t e3 file is 

now g i v e n . 

sy»:« n:e 6o,, kfo-.c.:, ia a:s3 r , f , rrea to aj 

in the aystec. In Figure 7^ mppu- r «- • 

6 re H? ^'--.CAi is shewn to be 

record o:ien f •■ H ubom: /-at i. 

h.0...-.CAT has a plurality of fil, r.co.-i, 

-'•■> 'il«r. 73, fu. rec.r. 0 „,„„,., fll , r .„ rd 8 ar , JSown 

.i-.s-.uth » ? o,r. Ci r aay cor:8!n „„, >3re nu recor4j ts)tn 

c = «a., s ,. rie ,, „„.,„„ .„ i5 u ,. s „ , u , t of 

fil. r.c.«,. , , ifn . tu ... i3 k „ own vilu> wi)ieh ^ 

Pr "" : «. ru, ls nc , C8rr . jpte<1 . fl , e 

c».t . lth . r «, flM exi3tlr ., 06 .„ ti or ape frt# _ 

In t. fc .e preferred esbod f s«T hsomt <- . t 

--w-.i.n. H.0K.-..AT can grow dynamically, 

a* =ore fil. records are needed, but cannot afcPln!c . 

File record , define, a apeciai object called the 
Slobal parent. The global parent ha 3 a for ffl different than 
every otner object, and may be regarded a, a «p 3 eudo" 
ot»j.cc. Figure 7« 3 how 3 the global parent to be the parent 
or global object 250 through lir.X 260, global object 25! 
though linfc 26 , ( global object 252 through li.n* 262 , global 
object 25 3 through H„* 2 6 3 , global object 2 5 U through U„ k 
26* and global object 255 through Unk 2 6 5 , a S 3 hown. 
Global object, 250-255 are al S o within HP OMF .CAT. Each 
global object 250-255 .ay be a parent of one or »ore ofcjecta 
in HPOMF.CAT. Each object in HP OMF .CAT which 1 3 not a 
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*'-*se In a mer.u wi.-.dow 797 p -. u i»- . 

«-»pl.y.d i„ .i,. aov 796 >ni JatJ t • 

wm iov 791 . ln re81 °" 7 " • 

«1» •>,.« 70, ..... pUlll .. thl3eninse by 

;; !lto 0Mr ,o ° "•"•« »« «». «.«i.t« „.«,. tB , (tt . 
0 " r,Q01 -"" .......... 

1. not actl,., 0M , ,„ Jet3 
"«•" '•*•• new da ta . 

»«•.».. '-'••.i»«.n«r r ,.„. p . r .„ 0SJfetllit 
»'—«. «... or eh . lln , t „ , >l(| ia idiiuonai 

— .^.«t m t , 10lt .. , ana requejte< _ 

description or tne View s.., 

»-«» Specifications are found ln 

<PPenci«es B , c ana 0 . 

»• advantage or present lnve „ eton ^ ^ 

«J«« »r t . . bl . to „..,.„.„ „ tts ct;ld 06J , c: 706 ' 
onr ,00. „ llneul ,.„„, 0SJect 7c? of ^ 
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706 mowing the Idmitv , r a , y other d , till3 abQut 
other. The parent object identifies Che ilnk U3ing only th , 
reference na,e of the Ur.lc. The child object ldentirie 3 the 
link using just the data identification number .of the linW. 
OHF ,00 does all the translation and i d en t i f i cat i on of which 
links and which objects are involved. 

Systea file 60«, HPOMF.PRP, ls also refeppe < t0 
SYSPROP. HPOMF.PRP contain, all the object and class 
Properties except for the fast object properties which are 
contained in HP OMF .CAT. Each record in system file 601 
(HPOKF.CATi and system file 6C2 (HP0MF.CLS) has a properties 
rield, as described above. Each properties field contains 
the fields describe- in Table 6 below: 



Table 6 

Di.-Diskloc Contains the position (byte 

offset) within HPOMF.PRP of the 
property list directory. 

nPropa Contains the number of 

properties in the property list. 
This is the number of entries In 
the directory entry array 
described below. 

POOlSl2e Contains the combined length of 

all the names of the properties 
in the property list, Including 
a null-terminating byte for each 
name. This is the size of the 
directory name pool described 
below. 



For each object and for each class, at the DlrDiskLoc 



position i; 



the HPOMF.PRP file is the property directory for 



that object or that class. The directory has two aaj 



O P 



/ 
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persons: the entpy , pp 

y the nas) « Pool . The 

entry array has C p.e ent-v for . 

en^.y ror each property in »w 

°P«^y in the property 



lis 

• -•■»»/ njj Mel 

Table 7 



ValueLen 



ValueDiakLoc 



Specifier tl>. i,„ ith ln 



CacheOf f set 



aa S ociated property! j?' 
ValueLen i 3 2ero , this i 3 also 

S to r re/ nd thePe 15 "° 
stored anywhere. 

This fiei d ls 0 . 

s ; — ». ..». t . r . 1Mt . d „.... 

user comaents, „ . ' 

s > =a.e and tine of creation 

c.ea.ion, the user who 

created the object .f, 

J ^' CtC - For information on 

Properties, see Appendix D. 

"o«r. PSP ayna . lcJlly >a n _ ^ 

of HPOHF-.pbp tnep . ls Sinnlnj 

I' » '28 byt . bltBap uhlcll esntpolj tfte 

•"•»»- t ... flr . t I0 „ pig „ of Hpo(|r pBp _ £ieh 
" » lensth . Ih „ e pasea lMMiitiir fonou t 

» tl of , ach uora uaea firjt _ rhusi 6itj ^ 
„. flrst „ opd of ^ bitBjp 

•»•««.« of p.... , 5 of tne fll „ r , tf . 



/ 
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When storage In t, e f ir3t 10 ,u pag93 i3 ln3U f f icl tnt , , 
second bit.., 1, added to the file following page 102 3 . 
This blt»ap control, the allocate, of pages 102« throug, 
20*7, which ixxediately follow the aecond bitxap. 
Additional straps and page, are added in the same way, a, 



needed 



Each directory and property value l3 3tored „ a flngl# 
bloc, in the file, i.e., a, a contiguous run of page, that 
are all allocated in t ,e „ ae bitmap. Thla eauj-j fch# 
reliction that no directory or value can exceed 3 2 K byte, 
( 1 0214 tieea 32) in length. 

Systex file 605, HPOW.IHS. i, al,o referred to a, 
SrSINSTL. HPOKF.I.S contain, a li, t ef tht fu „ th , t w , pe 
copied to the ,y,te B when each cla,, wa, ln,talled. Thi, 
infor..tior. i, used ,o that the,e file, can be deleted when 
the class is de-installed. 

The very beginning of HPOMP.IHS la a double word value 
which serve, a, a va 1 1 di t y/ ve ra 1 on identifier. m the 
preferred embodiment the value of thl, double word muat be 
010UBCO hex to be valid. I„ Table 8, thla number la stored 
as shown because of the protocols for storage In the 
particular processor used by the preferred embodiment, I.e. 
an 80286 microprocessor made by Intel Corporation. 

Following the double word comes a serlea of variable 
length record,. There i, one record for each In, tailed 
class. The first word of each record is the length of the 
rest or t;,e record, in bytes. This is followed by the null- 
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'••■in«t.* cla 3s nase ef the injta 

na», , Cla3S - T * en r5!l -» 

.... na»e 3 or the file* cop ied t0 t „ # _ ^ 

* « tne OMF directories 

,iCh t «--«in«ttd by a null bvte • 

siV5s tBt ltBiliiof — 

' th « ^le 1, assuaed to be locate « 
HPMWPPOO directory If th „ ln 

special character * • i 

tne HP N WD A T A directory. 

F°r example, a 33UBe two cla33ej) 

"A-- and e , Stalled: class 

*- and class M C DP* ' 

ire.cory 668 and "YY» to thm 

HP N WO a 7 A directory n 

tory. class "CDS- caused , rile to be 

— - ........ .,.^. IM 



Table 8 

°; fa «t content 
? CD AB 01 oi r < i c ° Baent * 

Length of Afl record ( ^^ 

6 *1 *2 00 - 1 «: cl " i) 

Length of length byte » • Z ■ 

4 -i.i- Mull 

5 0 2 5 5A 00 " ,Z - * »-U . 

Length of length byte ♦ Y' 



E 2B 59 - - " U11 

OA 00 



o! 59 °° 



Length of CDE record C to 
1U ' «3 «« us nn deeioal) 

18 06 " CDE " * »«U 

Length of length byte * .. XX x 

19 -i.i-o- ♦Null AA 
9 2A 59 58 53 00 -.XXX" ♦ Mull 
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System File 606, HPOMF.SDF is also referred to as the 
"shutdown file-. HPCKF.SDF exists only when the system has 
been clea.nl/ shut down. It i3 deleted as the systes starts, 
and created as It shuts down. On startup, if this file is 
missing, OK" assumes that the last session ended abnormally, 
and so it goes through its crash recovery procedures to 
validate and repair the system files as best it can. The 
system files can be in an invalid but predictable state on a 
crash. These errors are corrected without user 
intervention. Certain other kinds of file consistency 
errors are detected, but are not really possible from an 
"ordinary" system crash. These errors are in general not 
correctable and the OMF will not allow the system to come up 
in this case. 

If HPCKF.SOF is present, it contains a list of objects. 
When the system is being shut down normally, each object 
which is active at the tine can request that the OMF restart 
them when the system is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the system is restarted. 

The first word in HPOMF.SDF is a flag word. If this 
word is non-zero, OHF will execute its crash recovery code 
ever, though HPOMF.SDF exists. Normal shutdown will set this 
flag when producing the file if some serious error occurred 
in the session being ended. 

After the first word, the rest of the file is a 
sequence of three byte records. The first two bytes of each 
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record contain the tag of the object to be restored. T h. 
least signifies byte ia first. The third byte is not use 
in the preferred embodiment, and i 3 zer o. 

F ° r exaB ' le ' if the system is shut down cleanly in th 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF will be as set out In Table 9 below. 

Table 9 

offset content comments 

00 00 Indicates no crash recovery 

needed 

J 0 °0 00 ,; a « of object to restart 

JJ U Unused and reserved 

7 no ,!* g ° f 3eC0Rd ob J e =t to restart 

Ul - Unused and reserved 

System file 7, HP0MFIC0. KWE , is a Microsoft Windows 
dynamic library executable file which contains a dummy entry 
Point and no data. Microsoft Windows is a program sold by 
Microsoft Corporation, having a business address at 16011 NE 
36th Way, Redmond, WA 98073-97 1 7. HPCMFICO.NWE also 
contains as "resources" the icons of each installed class. 
0MF modifies HP0MFIC0.MWE directly during run time, and 
loads and unloads it to get the Icon resources fro. it. The 
format of HPOMF I CO . NW E is defined in Microsoft Windows 
documentation distributed by Microsoft Corporation. 

Normally working with a view (see discussion on views 
above) causes a child's application to be invoked. Where 
large applications are involved, this can cause a lot of 
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unnecessary overhead. T r . uam n * 

<r.e use 0 . snapshots allow this 

overhead to be e! i « « -a t sd . 

A snapshot is an obi e -t tha' 

' at U3ea ««cutable code froa 

a separate library referred ^« a , , „ 

rere.red to as a dynaalc access library 

(or DAL) rather than using the full application - . „ , 

°KH4icauon executable 

code. The onlv a * * < i 

»nlr flit associated vlth . 

.... „„ lehl . t . ..„, fr0I , ohu< obJect i 

in directory HP0MFPS0C (directory 668). 

• «l« .»J.« 50* thro u8 ., , u „ k ?ou . t „ 3etited 

». >s . ,„ >pshot 503 . 0nc . ^ oaject ^ 

».P.h.t 503 l..,l.w,p. elfleillailr „ or(I for llnk5QUi 

snapshot 501 is asw «. ^ 

503 i, ab.e to provide data froa child object 502 

to parent 501 vithnu* 

w.thou. the necessity of invoking an 

application associated with child object <02. 

- -own m FiguPe 82 , vhen thftpe ^ ^ 9nap9hotf chi ^ 

«bj.et 502 0U st be active i„ order to send view dat, 522 to 

vi- data 522 in a window display 52K Inn guPe83 , 

however, snapshot 503 la .h„u, . 

503 13 shown to provide. vl,» dJt , 5JJ to 

P»..e .>,..« so, ulth00t t „, n , ces3ltr ef esii4 

«tl«. ?U rth,r 1 op l ,„„, t a t , on „ „.„,,„, ^ 

!i»en 1, 8i Appen<ilJ< c Jna kfieriix o 

0MF 100. 
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Present invention . 

£xaa ; ?P ; ndlrC(HPN — e,: 

he ;™ — «r ^i.pi«„t.-. lllclHdlllid-tallM 

to how OMF ,00 allow, data t0 be 

, . viewed between windows 

displayed on monitor U . 

Appendix D (Chapter 2 or P,„. 

of Pro «-'»»«er. s Guide) gives a 
further overview of t>e n-.^ 

t..e preferred eabodlaent of the present 
invention, further detail as to th 

as to the operation of the 

P-fe.-red e a >odi.ent of the present invention. 
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Claims 



An oDiec; oased d.stnouted comouter system compr.s.ng a network of workstations and means for 
transmitting objects between workstations characterised by obiects including a first obiect type for 
storing data ano a second obiect type for presenting data to a user, wherein objects of -he second type 
iv-o reference an associated obiect of the first type iV-si to enable a plurality of users of workstations 
to access data of <ne ociect it ;ne first type, comprising means for transmitting an object of the second 
•:vce (V-ci tetweer workstations thereby to create a reference ;o the associated oo ( ect of the first type 
(V-s) for eacn workstation receiving an obiect of the second type. 

a system according to claim i comonsmg means for cooy.ng an obiect of the second tyce (V-o 
cetween workstations 
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